#&=X C-19
HEMREMHBIEHRRRBREE

Rk 22 4F 3 A 31 HHLE

MRER . HEEEE

HEEARE : 2006~2009

REES . 18079007

MRFES (FIX) KBEFFHFEIC K D IEHRYEFER DL

HEiEREL (FEX) Establishment of Information Physics based on algebraic geometry

MERRE
JEE Bk (WATANABE SUMIO)
RRIEKRY - BEIZMER - LB
MEEES : 80273118

MR R OME (Fi30) : FFRFTHOWON D ZHOEE AT MIFEE L7 4 v ¥ v —1E#l
1T R EF DR RET L Th D720, ERIE T VO EGH CHREOEE 2 MHT 5 Z L1 TE R
ﬁvﬁ_Kﬁnfiﬁ&ﬁﬁﬁ%ﬁ%%%ﬁkLT%E%T”@*@%%%ﬁﬁ_E#T%éf
W BLFHEG A ML L7z, 2 OFER, R RAZE LI UERRZE WL 282 — SO MAa AL 7T
DEEDZERHLNTRY, BEDS ﬁﬁ?%&k%%ﬁf%E%f%i@f%#%ﬂmn#%
HERIF 2 2 ENTX 28 LW EHREREOE kT LTz,

W OB (53C) : Almost all learning machines used in information science are
singular because they have degenerate Fisher Information matrices. Regular statistical
theory can not be applied to singular learning machines. In this research, we established
new information physics theory for singular learning machines based on higher dimensional
algebraic geometry, and clarified that the asymptotic behaviors of generalization and
training errors are determined by two birational invariants. Based on new theory, we
derived a widely applicable information criterion, by which the generalization error can
be estimated from training error in both singular and regular learning machines.
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